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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate nonuniformity in 
the discharge characteristic of ink from each nozzle by a 
method wherein a sheet-like top plate provided with a 
supply port formed by arranging a plurality of holes of a 
prescribed size in the shape of a grid is so provided on a 
piezoelectric element as to cover a plurality of short and 
long grooves and an ink pool is provided on the supply port. 
SOLUTION: A top plate 2 is a sheet-like nickel plate formed 
by an electric casting method and has a supply port 201 
formed by arranging square holes in the shape of a grid. 
When a voltage is impressed, piezoelectric element 
deformed parts 1 1 1 and 1 1 2 contract simultaneously and ink 
being present in a long groove 1 02 is discharged from a ™* j w*. ^ 

nozzle 401. When the impression voltage is canceled, the cei^g*- 
long groove 102 is restored to the original capacity and put 
under a negative pressure and, therefore, the ink is supplied 
into the long groove 102 from the supply port 201. Since the 
supply port 201 is formed by arranging the square holes of 
which one side is 10 jam long, the total area of the supply 

port 201 relating to the long grooves 102 in a plurality is invariant. Accordingly, an operation of 
refilling the long grooves 1 02 with the ink becomes uniform and the discharge characteristic of the 
ink is made free of nonuniformity. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the print head for ink jet printers of the drop type on demand which transforms an electrical 
signal into mechanical energy by the piezoelectric device, pressurizes the ink inside an ink pressure 
room with this mechanical energy, and performs the regurgitation of ink from the nozzle of said ink 
pressure room Two or more short slots where the same depth is parallel, and two or more long slots are 
formed by turns by the same width of face as the front face of said piezoelectric device formed in the 
rectangular parallelepiped. The top plate of the shape of a sheet which prepared the feed hopper which 
formed in electrochemical molding and arranged two or more holes of predetermined magnitude in the 
shape of a grid is prepared on said piezoelectric device so that said two or more short slots and said two 
or more long slots may be covered. The print head for ink jet printers characterized by preparing the ink 
pool to which ink is supplied from an ink cartridge on said feed hopper of said top plate. 
[Claim 2] The print head for ink jet printers according to claim 1 characterized by one side setting 
magnitude of each hole of said feed hopper to 10 micrometers. 

[Claim 3] In the print head for ink jet printers of the drop type on demand which transforms an electrical 
signal into mechanical energy by the piezoelectric device, pressurizes the ink inside an ink pressure 
room with this mechanical energy, and performs the regurgitation of ink from the nozzle of said ink 
pressure room Two or more short slots where the same depth is parallel, and two or more long slots are 
formed by turns by the same width of face as the front face of said piezoelectric device formed in the 
rectangular parallelepiped. The top plate formed in the shape of [ which has a feed hopper equipped with 
the mesh filter of at least one sheet ] a sheet is prepared on said piezoelectric device so that said two or 
more short slots and said two or more long slots may be covered. Opening of two or more said feed 
hoppers of said top plate is carried out to said all parts corresponding to the back end section of the long 
slot on the book at a rectangle. The print head for ink jet printers characterized by preparing the ink pool 
to which ink is supplied from an ink cartridge on said feed hopper of said top plate. 
[Claim 4] Magnitude of each mesh of said mesh filter Print head for ink jet printers according to claim 3 
characterized by being referred to as 30-50 micrometers. 

[Claim 5] The print head for ink jet printers according to claim 3 or 4 characterized by making the 
number of said mesh filters into one sheet. 

[Claim 6] The print head for ink jet printers according to claim 3 or 4 characterized by making the 
number of said mesh filters into two sheets. 

[Claim 7] Claim 3 characterized by using the ingredient of said top plate as the ingredient of an imide 
system, or the print head for ink jet printers according to claim 4, 5, or 6. 

[Claim 8] Claim 3 characterized by equipping said top plate with said mesh filter by thermocompression 
bonding, claim 4, or the print head for ink jet printers according to claim 5, 6, or 7. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the print head for the ink jet printers of the 
drop type on demand which transforms an electrical signal into mechanical energy and performs the 
regurgitation of ink about the print head for ink jet-type printers. 
[0002] 

[Description of the Prior Art] The perspective drawing showing an example of the print head for the ink 
jet printers of the former [ drawingJZ ] and <drawingJ£ are the top views showing the detail of the 
important section of the example of d rawing 7 . 

[0003] The print head for the conventional ink jet printers is explained with reference to drawing 7 and 
drawing 8 . 

[0004] Transform an electrical signal into mechanical energy by the piezoelectric device, and the ink of 
the ink pressure interior of a room is pressurized with this mechanical energy. The conventional print 
head for the ink jet printers of the drop type on demand which performs the regurgitation of ink from the 
nozzle of each ink pressure room The piezoelectric device 21 of the rectangular parallelepiped for 
transforming an electrical signal into mechanical energy, as shown in drawing 7 , The sheet-like top 
plate 22 pasted up so that two or more short slots 105 and long slots 106 which were established in the 
front face of a piezoelectric device 21 may be covered, The ink pool 23 which supplies the ink which 
pastes up on a top plate 22 and is supplied from an ink cartridge (illustration abbreviation) to the long 
slot 106 of a piezoelectric device 21, It has the nozzle plate 24 with which the front face of a 
piezoelectric device 21 is equipped and which has a nozzle 403 in the location corresponding to each of 
each**** 106. 

[0005] The piezoelectric device 21 is formed in the front face of cutting with the same depth in parallel 
[ two or more long slots 106 of the same width of face ] by turns in the same depth as two or more same 
short slots 105 on the width of face, and short slots 105. Between the short slot 105 and the long slot 
106, they are the piezoelectric-device variant parts 115 and 1 16 by turns, respectively. 
[0006] As the top plate 22 is formed with the polyimide system ingredient and shown in drawing 8 , it is 
formed by an excimer laser etc. and has the feed hopper 203 for letting the ink supplied through the ink 
pool 23 from an ink cartridge pass. Many holes of the rectangle which has die length longer enough than 
the width of face of the long slot 106 of a piezoelectric device 21a feed hopper 203 The train was made 
in the direction of a right angle to the long slot 106, the train of the hole of the rectangle of those with 
two or more successive installation **** and these two or more trains has shifted forward and backward 
for every train, and the total value of the area of the feed hopper 203 concerning one long slot 106 is 
formed so that it may become the same area to all the long slots 106. 
[0007] Thus, the constituted print head operates as follows. 

[0008] When an electrical potential difference is impressed to the piezoelectric-device variant parts 115 
and 1 16 currently formed between the short slot 105 of a piezoelectric device 21, and the long slot 106 
and the piezoelectric-device variant parts 115 and 116 contract to coincidence with a drive initiation 
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instruction, the ink which the long slot 106 is compressed, is supplied from the ink pool 23, and is in the 
long slot 1 06 flows with the pressure. 

[0009] The flow directions of the ink at this time are both directions of the direction of the nozzle 403 of 
a nozzle plate 24, and the direction of the feed hopper 203 of a top plate 22. In order to make it not make 
ink flow backwards to the ink pool 23 at this time, by making a flow passage area small, a feed hopper 
203 forms ****** and enlarges passage resistance. For this reason, the ink in the long slot 106 flows to 
the direction of a nozzle 403, and is breathed out as a liquid ink drop from a nozzle 403. The liquid ink 
drop breathed out from the nozzle 403 is applied to the position of the field of a print sheet, and forms 
and records an alphabetic character and an image. 

[0010] After the regurgitation of a liquid ink drop, the piezoelectric-device variant parts 1 15 and 1 16 
also restore return and the long slot 106 to the original configuration at the original volume by canceling 
the electrical potential difference currently impressed to the piezoelectric-device variant parts 115 and 
1 16 of a piezoelectric device 21 . 

[001 1] At this time, since ink serves as negative pressure in order that the long slot 106 may revert to the 
original volume, the long slot 106 is supplied from the ink pool 23, the negative pressure of the long slot 
106 is canceled and ink is supplied to the ink pool 23 from an ink cartridge (since surface tension is 
applied to the ink of the nozzle 403 neighborhood, there is little migration of the ink of the nozzle 403 
neighborhood). Thus, one process of printing is ended. 
[0012] 

[Problem(s) to be Solved by the Invention] In all of the area of two or more feed hoppers concerning one 

long slot on the piezoelectric device, since it is not the same, passage resistance of a feed hopper with a 

small area becomes large, and a print head for the conventional ink jet printers which was mentioned 

above can perform refill actuation which re-fills up a long slot with ink from the feed hopper, and has 

the trouble that dispersion occurs in the regurgitation property of the ink from the nozzle of each **** in 
****** 

[0013] Moreover, since many feed hoppers of a top plate are formed by laser processing, they also have 
the trouble that laser processing takes much time amount. 

[0014] Furthermore, since the precision of laser processing is inadequate, laser processing of a feed 
hopper also has the fault of being unsuitable, in processing of the feed hopper which is the small hole 
whose die length is about 10 micrometers. 

[0015] Since laser processing is made unnecessary, passage resistance of each **** is moreover fixed, 
in order to cancel the fault of the above print heads for the conventional ink jet printers, and there is no 
dispersion in the regurgitation property of the ink from each nozzle, the purpose of this invention is to 
offer the print head which can acquire a good printing property. 
[0016] 

[Means for Solving the Problem] The first print head for ink jet printers of this invention In the print 
head for ink jet printers of the drop type on demand which transforms an electrical signal into 
mechanical energy by the piezoelectric device, pressurizes the ink inside an ink pressure room with this 
mechanical energy, and performs the regurgitation of ink from the nozzle of said ink pressure room Two 
or more short slots where the same depth is parallel, and two or more long slots are formed by turns by 
the same width of face as the front face of said piezoelectric device formed in the rectangular 
parallelepiped. The top plate of the shape of a sheet which prepared the feed hopper which formed in 
electrochemical molding and arranged two or more holes of predetermined magnitude in the shape of a 
grid is prepared on said piezoelectric device so that said two or more short slots and said two or more 
long slots may be covered, the ink pool to which ink is supplied from an ink cartridge on said feed 
hopper of said top plate — preparing — especially — the hole of the shape of a grid of said feed hopper — 
one side sets the size of subgroup to 10 micrometers. 

[0017] The second print head for ink jet printers of this invention In the print head for ink jet printers of 
the drop type on demand which transforms an electrical signal into mechanical energy by the 
piezoelectric device, pressurizes the ink inside an ink pressure room with this mechanical energy, and 
performs the regurgitation of ink from the nozzle of said ink pressure room Two or more short slots 
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where the same depth is parallel, and two or more long slots are formed by turns by the same width of 
face as the front face of said piezoelectric device formed in the rectangular parallelepiped. The top plate 
formed in the shape of [ which has a feed hopper equipped with the mesh filter of at least one sheet ] a 
sheet is prepared on said piezoelectric device so that said two or more short slots and said two or more 
long slots may be covered. Opening of two or more said feed hoppers of said top plate is carried out to 
said all parts corresponding to the back end section of the long slot on the book at a rectangle. The ink 
pool to which ink is supplied from an ink cartridge is prepared on said feed hopper of said top plate. 
Magnitude of each mesh of said mesh filter is especially set to 30-50 micrometers. The number of said 
mesh filters is made into one sheet or two sheets, the ingredient of said top plate is used as the ingredient 
of an imide system, and said top plate is equipped with said mesh filter by thermocompression bonding. 
[0018] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0019] The perspective view in which the perspective drawing in which drawing 1 shows the principal 
part of the operation gestalt of drawing 2 , and drawing 2 show the appearance of the first operation 
gestalt of this invention, and drawing 3 are the top views showing the detail of the important section of 
the operation gestalt of drawing 1 . 

[0020] The print head for ink jet printers of this operation gestalt The piezoelectric device 1 of the 
rectangular parallelepiped for transforming an electrical signal into mechanical energy, as shown in 
drawing J and dravsang2_ , The top plate 2 of the shape of a sheet formed of the electrochemical molding 
which was prepared in the front face of a piezoelectric device 1 , and with which it is equipped so that 
two or more the short slots 101 and the long slots 102 on the book may be covered, respectively, The ink 
pool 3 which supplies the ink which pastes up on a top plate 2 and is supplied from an ink cartridge 
(illustration abbreviation) to the long slot 101 of a piezoelectric device 1, It has the nozzle plate 4 with 
which the front face of a piezoelectric device 1 is equipped and which has a nozzle 401 in the location 
corresponding to the long slot 102, respectively. 

[0021] The piezoelectric device 1 is formed in the front face of cutting in the same depth with a width of 
face of 60 micrometers in a depth of 200 micrometers in parallel [ two or more same short slots 101 on 
the width of face, and the short slot 101 and two or more long slots 102 of the width of face same in the 
same depth ] by turns. Between the short slot 101 and the long slot 102, they are the piezoelectric-device 
variant parts 111 and 1 12. 

[0022] A top plate 2 is the nickel plate of the shape of a sheet formed of electrochemical molding, as 
shown in drawing 3 , has the feed hopper 201 by which the square hole whose one side is 10 
micrometers followed the lengthwise direction and the longitudinal direction, and was arranged in the 
shape of a grid, and supplies the ink supplied through the ink pool 3 from an ink cartridge from this feed 
hopper 201 to the long slot 102 which is a pressure room. 
[0023] Thus, the constituted print head operates as follows. 

[0024] When an electrical potential difference is impressed to the piezoelectric-device variant parts 111 
and 1 12 currently formed between the short slot 101 of a piezoelectric device 1, and the long slot 102 
and the piezoelectric-device variant parts 111 and 112 contract to coincidence with a drive initiation 
instruction, the ink which the long slot 102 is compressed, is supplied from the ink pool 3, and is in the 
long slot 102 flows with the pressure. 

[0025] Although the flow directions of the ink at this time are both directions of the direction of the 
nozzle 401 of a nozzle plate 4, and the direction of the feed hopper 201 of a top plate 2, since a feed 
hopper 201 has the small flow passage area, passage resistance is strong, therefore ink is not made to 
flow backwards to the ink pool 3, but ink flows the inside of the long slot 102 to the direction of a 
nozzle 401 , and is breathed out as a liquid ink drop from a nozzle 401 . The liquid ink drop breathed out 
from the nozzle 401 is applied to the position of the field of a print sheet, and forms and records an 
alphabetic character and an image. 

[0026] After the regurgitation of a liquid ink drop, the piezoelectric-device variant parts 1 1 1 and 112 
also restore return and the long slot 102 to the original configuration at the original volume by canceling 
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the electrical potential difference currently impressed to the piezoelectric-device variant parts 1 1 1 and 
1 1 2 of a piezoelectric device 1 . 

[0027] At this time, since ink serves as negative pressure in order that the long slot 102 may revert to the 
original volume, the long slot 102 is supplied from the ink pool 3, the negative pressure of the long slot 
102 is canceled and ink is supplied to the ink pool 3 from an ink cartridge (since surface tension is 
applied to the ink of the nozzle 401 neighborhood, there is little migration of the ink of the nozzle 401 
neighborhood). Thus, one process of printing is ended. 

[0028] Thus, in order that one side may follow a lengthwise direction and a longitudinal direction, may 
arrange the square hole which is 10 micrometers and the configuration of the feed hopper 201 of a top 
plate 2 may form this operation gestalt in the shape of a grid, its gross area of the feed hopper 201 
concerning two or more long slots 102 is fixed. Therefore, passage resistance of the feed hopper 201 of 
all the long slots 102 is fixed, and since the refill actuation with which ink is re-filled up into a long slot 
from the feed hopper becomes uniform, dispersion is lost in the regurgitation property of the ink from 
the nozzle of each ****. 

[0029] Moreover, since a top plate 2 is formed of electrochemical molding, it does not need to form 
many feed hoppers 201 of a top plate 2 by laser processing, therefore can reduce the floor to floor time 
of a feed hopper. 

[0030] Furthermore, since one side can form easily the square hole which is 10 micrometers, it is easy 
electrochemical molding to form the feed hopper to which one side followed the lengthwise direction 
and the longitudinal direction, and arranged the square hole which is 10 micrometers in the shape of a 
grid. 

[003 1 ] The perspective drawing in which the perspective view in which drawing_4 shows the appearance 
of the second operation gestalt of this invention, and drawin g 5 show the principal part of the operation 
gestalt of drawing. 1 , and drawing 6 are the top views showing the detail of the important section of the 
operation gestalt of drawing 1 . 

[0032] As the print head for ink jet printers of this operation gestalt is shown in drawing 4 , the 
appearance is the same as the first operation gestalt of drawing 2 . That is, it has the piezoelectric device 
1 1, the top plate 12, the ink pool 13, and the nozzle plate 14, and the configuration and operation of a 
piezoelectric device 1 1, the ink pool 13, and a nozzle plate 14 are the same as the configuration of a part 
and operation to which the first operation gestalt of drawin g 1 corresponds, respectively. 
[0033] As shown in drawingj> and drawing 6 , a top plate 12 is the member of the shape of a sheet 
formed with the imide system ingredient which has the feed hopper 202 of the rectangle which carried 
out opening to the part corresponding to the back end section of all the long slots 104, and the top face 
of a piezoelectric device 1 1 is equipped with it so that all with two or more short slots 103 and two or 
more long slots 104 which are formed in the front face of a piezoelectric device 1 1 in parallel by turns 
may be covered. 

[0034] The feed hopper 202 is equipped with the mesh filter 301 of at least one sheet made from 
stainless steel whose magnitude of each mesh (mesh) is 30-50 micrometers by thermocompression 
bonding. When the mesh filter 301 is two or more sheets, mutually, it shifts little by little and equips so 
that a mesh (mesh) may not be crushed. Thus, from the feed hopper 202 of the constituted top plate 12, 
the ink supplied through the ink pool 13 from an ink cartridge is supplied to the long slot 104 which is a 
pressure room. 

[0035] Thus, the operation and effectiveness of a print head which were constituted are the same as the 

first operation gestalt of drawingl . 

[0036] 

[Effect of the Invention] As explained above, the print head for ink jet printers of this invention The top 
plate which has a feed hopper for supplying ink to the long slot of the piezoelectric device which is a 
pressure room through an ink pool from an ink cartridge [ whether it forms in the shape of a sheet by 
electrochemical molding, and ] Or since the configuration of a feed hopper over a long slot becomes 
always fixed by forming in the shape of a sheet with an imide system ingredient, preparing the feed 
hopper which carried out opening to the part corresponding to the back end section of a long slot at the 
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rectangle, and equipping the feed hopper with a mesh filter, Passage resistance of each **** becomes 
fixed, and dispersion in the regurgitation property of the ink from each nozzle is lost, therefore it is 
effective in the ability to acquire a good printing property. Moreover, since laser processing for 
manufacture of the feed hopper of a top plate becomes unnecessary, it is effective in the ability to reduce 
a manufacturing cost. 



[Translation done.] 
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-e^$tuT*5>j, 121 8 jc^-r <t y i#y-?y-f 
-^ciotM^^ ^fy^*-h!is'^wy^ 

7"-/y2 3 Sr^L-C«*&$^S-f Sr51-rfcie>cott*& 
P20 3SrtLTl^. {fcij&P 2 0 3 te, ffifl^2 1 
(OSSf 10 6 (0$££ (9 fe^tfiVNg* Sr^r-r^g^ 

T«»?lJI2: ft T ifo 9 , r ©1fi^JOg^©?L<0?iJ« , 
?m\Z.W&K-riXX%iY) , — o<Og«Sl 0 6(C*^S« 
*tO 2 0 3 ©®g|0-&f|-ffitt, -r^TcDSSS 
L--CI3 Cffiaii: *S J: 0 KM&ZtiX^&o 
[0 0 0 7] r<D<t5{-»fi£$nfcPP^y K«, 

[0 0 0 8] |gWi58^^{c < toTBEm*T-2 1 

i o 5tssti o 6 tcomiz.m^tix^^&mmfm 

mUl 1 5*5<tVl 1 6KtijEaseM,D3*U ff«*^SE 
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3 

o 6^ff«e$^ 3frt>mi&£iv 
[ooo9] ^^©^^©flct&^fai*, 

W-h2 4OyX;U4 0 3©m *J ±u< h rfzfv— 
h 2 2©tfei&R 2 0 3©^ft©ffi#ft-?$>S<, -©i: 
-f v*«r-f v^T"— ;V2 3 ^iS»Jft$-er/iV , '«fc 

«^P2 0 3lt iiftB&ffi»^/h$<-r5r irlc 

©fc«\ fift 1 0 6 ft©-T >^ tt, /X/H0 3©*l: 

y o 3 *»6>ehas*ufcw ^ftflitt, fflJMffltt© 
B©Bf36«>tt«l!:W»r**uT3t^>mife»/« brie® 

[ 0 0 1 0 J W >^»!«©ettb««:, ffiSiR^ 2 1 ©JEE 

t>mmztizz.iz\c&<o^ &mm=i-mm i 1 5*5*1* 

116 iPtgOJ&R&R 9 . £31 1 0 6 t>5t©5§»K*g5£ 
t-S. 20 
[0 0 11] £©£#-f l^tt, gfljEl 0 6 ^©s&si 

kSitl 0 6^«^$^TSSS1 0 6©^BE*s*?i$ 

(;X/>4 o 3#3fi<o-r 

A*5«*ot^5fcft, /X;V4 0 3#ifiO'fy^©^ 

»i*4>fcv^ . r©«fc 5l-bT^©ixs«i^T-r 

[0 0 12] 

[^W^StLJ; 5 t-TS^JS] ±3fcLfc«fc5fc«*© 30 

So 

[0013] ifc, hy^v— h©a*©ffci&nHu 
-if— AnxKioT^/fcLTv-^ifci^ tJ 5 — Apx 
ic^<©i$iia£^-5£v^5itm6t> : frLTV'>s. 40 

[0014] JEfc. iP-iqx©«f«#3F+:»fc*: 
«>, ffcl&POU- If— flPIfct, g§*10/tmga©/h 
$ *?LT?*> P (DtoJL\attm 13 T?& 5 1 v > 5 

[0 0 1 5] #38^©@ttl*, _B£©,fc 5*ft*«>>f V 

«>, if-flPX^gi: U La»fc#iH*<Z>«£i«g0t 
£— StLt> ^yX/i^ib©^^©^^©^ 

Ktr«MW* i t 50 
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[0 0 16] 

3i y b^V^fmft&^y Ktt, «^f^Srff«^«- 

<fc ►) -f V^BEAg©^©^ >^ SrAPJBE L-CStrlS'f V* 
BE^3^©y><r/V'^e>^ v^©BtmS:^5 Koy^tyr 

K5£©f v^s/ H^y i/*mwz^y kic*jv> 

PI U.SH$©W****©«»*3 ±im»*©fi«sr^ 
SLKTgjttU S^&&i£i£Ti?j£LTgfTj£©*t£©« 
^:ffl©7LSr*&^^{cgH?iJ Dfcfftij&P SrUltfcV- h«© 
h b^tfli2^»*©^SS*5<t^«tIlE*^*© 
5 <fc 5 WiEff«|g^©J:lc^(t . iEh?'/ 

^v- h©«triE«*&p©±tc^ v^*- h y y&frh* 

>*£{ft*&£ix£>f v i 5'7'-/wSrt9:itfct©-e*>»5, «f 
{c x WIEW*&P©*&^F5K©7LW©^# 121^1 o m 

[ooi7] «s©ir©'fy^^5' h^y 
^^©afctttSrfr? Ko^/tyf^yKaiO'fy^ 

S*Lfc1KrlBBE«i*?©*ffitelill CIS-era 

J: l«(l«*o««Sr3fcSlc»riEL» 

m*5 J;0?«Fia«^c*©^«Sr« 5*5 icfirfBJEEm^^© 

-htettrt, stiiehs'^7'v-h©miia^PSr-t-'<r© 

PL, fltnEhy^W— h©tirlBWif&R©-t:t-'r^^* 
— b y y Vfrh<< Sr«*&$ti-5^ ^— /wSrffilt 

3©*f cSSr30~50MmtL, MIE^ y>3.7>f/W 
*©$5:£ltSc*fcte2&i: mUhy^zfu- 

t©-e&5. 

[0 0 18] 

[ooi9] gut*. m2<omrnmm<D^&^-rm 
mm. [«)3»4, k i <ommmm<om$!><o&M&&-r¥w 

[0020] *^JS^©^ >9 V*. yb-79 ^ffm 
^y K«. ES 1 *5<tt/ia 2 K>7^<fc 5 «^ti#Sr 

jE«^i©^ffi{-tattfc^tt?ms»:*©^mi 

0 l&XXf&mi 0 2Srap<t5{-^*$^TV^§«^ 
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5 

ffi&m\z£^xmf$.&iKtzi'- UK© h yZfy*U- h 2 

ft i o i (c^-rs^r 7 s — 3 1 „ ffim^^ i ©i 
miz.$imztix&mi o 2 tctt/s^s&sic^-eh,./ 

X/W4 O 1 £ LTV^,, 

[00211 mmm* 1 1*, ss£ 2 0 0 M 

m-eiif 6 0 vm<Dmtt%£mtm<Dm®:*<z>mmi 0 1 
t. mmio 1 kmzm£-?mKm<om.&*<o&mi 0 
2 tt^mcmr^wwn^x-oxm^ivx^^o mm 10 
1 0 1 t&mi 0 2t©rait snnsNki 1 1*5 

[0022] h-y^^-h2\t, mnmmmz.x<>x 

^L-T*&^^iH?iJ$^fe««&P2 0 l&tUiSl 

:©«p2 0ih, ^y^*-hy^-^wy^ 

10 2 5 . 

[00 2 3] w©J: 5lz.m&.£tvtcW^y Ktt, #cco 20 

[0024] Kuntafrfri;: «t ixiznm^- 1 <OM* 1 

0 1 0 2 ^©IBfcfcjfcSih/t^SBEWitrf-aKB 

mi i i*s<tt^i i 2{c®j£*swAp$n, mnm^&m 
mi i&xvi 1 2^p^(cit2«t-r^r t{c<t>9, s 

iil 0 2^JEiBg$^ 4l/?y f '->\'3frb®i1fc&frX& 
mi 0 2f*iK&>Z>4>t>\^ *<D&?){z£oXmW)-t 
5. 

[0 0 2 5] r<Dt#<O^V^©»(Ei!)^r|R](^ J X)V-f 

N4<OyX/U4 0 KD^rRj, *5<fctf h S'^T'V— 1- 30 
2 CDtt*&P 2 0 1 ©*-|6]<OMirrR)-C$>S^, tt*&P 2 0 

XJl'f&'f /U 3 izmm&it-?, <<^?Vi. ft 

SI 1 0 2F*9Sry X/W4 0 1 co^l-jttti., ;X;M0 1^ 

ki'^iKiBi: LTefcaasfi,*. y X/W4 o i*>t»etw 

[0026] v^iK costume JE«^ 1 COJEES 
JfrJ-aSBfBi 1 l*3«tl^l 1 2\mM£i\XX^1t.W£& 
flfBfci^SiiJCottK £E«m^F^Sa51 1 1*5*1*1 40 

1 2^tE(0^(cM»3 , ft* 1 0 2 fcTcOSgai^Tn-r 

[0 0 2 7] rOt^'f^lJ, ft»l 0 2d*7E0&8l 
ft*l 0 2tC#*&$*l,TSfl|l 0 2 0ftffi*»«PmS*t. 

(/X/U4 o itfm.<z><{>?izii3iwmt)&t>* 

friX^^&tcib, yX/V4 0 lttfflcD^^cD^Sjte'J'' 
fcW o r<DJ:5J-bT^oiX@«i^T-rs. 
[00 2 8] r. p fc. b y T'T'W- 50 
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6 

h 2 <Dtfo&P 2 0 1 (OmViAK — a* 5 1 0 n m<Z>ft1L& 

tci><oxhz>tcib. »*©fiti0 2i;m«p 
2 o i<D*£®fB* s — 5£-c$>5. ^ott^togii o 
2 <offt&p 2 0 1 <ojftgS«;fet^-^t?*> 9 , ^roffci&n 

•5fc«>. #ft*<oyX/uA^©^^cDftaj#&tctf<b 

[00 2 9] sfcfc, h yfrf^- h 2 
J:-ot«^tl5feft, hs>7":/W- h 2©^g©« 
P 2 0 l*U—4) ! —1)nJHc£iXmi&-t 
oTtt*&P<OjDX^WS-»J®-TS £ b 

[003 0] Htc, — iajjs lOn mOft 

?LSr^tc^-r-5r -52 a* 1 O^m 

[003 1] i4ll &&W<D%S-(DmMMi&<Dfim& 

[oo3 2] *nis^fii<D^>-^v! : ^s' h^-y V^/BPP 
<DmnmmtmKx*>z>» -tttfr-h, ^mm^-i 1 

b v \s — hi 2 b, 4 3 b. yX/K7* 

u—bi 4t^tLT*5»), mmm*i usxxfso? 

~7 — /W 1 3feJ:tf;X/^V- h 1 4(D*fig*5ott/f^ffl 

&i°£Tfi¥mbmKx&>z> 0 

[0 0 3 3] hy^u- M 2(4. E15*5<tl5EI6lc 
^•f-<t 5 fc, -T-<T©ft* 10 4 ©«4SgC(c*fj^-T5^ 
^{dPflP bfcft^<D^P 2 0 2 ZG-TZ-f 5 K^W 

)|sf-c^$ tittis- h«©a»a-e*> •) x i i <o 

^®{^^b:icW{-^$htv>s«^<d®8Si o 3 
*5j;uqS^c*<oftSSl 0 4ico-T'<TSrap<k5{-JEfi 
^•efi l<o±s^^#si^-rv^s 0 

[0034)^2 0 21^ #^5"^ <0 
^C#$^3 0~5 0 u mW^fyi'^^f^Wi 
< i:t> ltfcCO^ r>»7 -f/W;? 3 0 1*5, f?&J£#l£oto 

r^$i^rv^s < , ^ y *s=.7 4>vz 3 0 1 &2mk±. 
<r>%^\t, *y=s^ (MS) ?Sr»^/j:v><t oK. S^tc 

XT'W— h 1 2co#t*&P 2 0 2A>t>, -OPX— bV y 
m^fy^^/H 3Sr^LT#i^$ixS-r^^^ffi 
^■CfoSftSSl 0 4 {c^-rs,, 
[003 5] r co J: 5 (c*fie$tbfcPP^3' KcofJMBio 

<t ^ja*f*. s 1 <r>m-<ommmm b m c-e*> s. 

[0 0 3 6] 

31 y h^y >'^ffiBJ^s' Ktt. ^y^*-l<y5'^ 
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<< ? K**m-e->- MKuuaffcu &m<o&mmz 

ffttt p v>mi¥(Otz. VXD w— !f-ipx*s^® kteZtctb. 
[01] 12 ©H3S^©^9J?r^-rS«lllt?fo5. 
[0 3] llll©*Jfe®ffi<DSei50P^fflS:*-r¥ffiS-efc 



[06] Ml©ll«»llB<oS«BO#»**-t-¥ffiH"Cfc 
[0 7] ffi*<D>f y^ffl^^j/ K 

<o —m *7F~tmwm -c & 6 0 

IE! 8] H7 0«0B«B0»WSr*-r5PffiK"e*>*. 

hy^i — h 
; X>vrf\> — h 

10 5 *S8J 
10 6 S« 

113-114-115-116 



1- 11-21 

2- 12-22 

3- 13-23 

4- 14-24 
10 1-10 3 
10 2-104 
111-112 

201-202-203 tfe&P 
30 1 ^ ^Va7-fW 
401-402-403 / 



[mil 



[02] 



Z 




4- 



/// 



nz 




4 



[17] 
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